Pediatric endodontics is one of the important clinical procedures for pulpaly involved teeth. The use of nickel-titanium rotary files for root canal instrumentation in primary teeth is reviewed in this article. The use of rotary files in primary teeth has several advantages when compared with manual K-files. The pulpectomy technique is described, and the advantages and disadvantages of using rotary files are discussed. This article mainly focuses on the use of rotary endodontic techniques in pulpectomy procedure in primary teeth.
INTRODUCTION
Pediatric endodontics is one of the important clinical procedures used for the treatment of pulp therapies in children. Loss of primary molars leading to space loss is an important issue which needs attention in the field of pediatric dentistry. Successful root canal treatment depends on biomechanical preparation performed on root canals that preserves the radicular anatomy. The main aim of cleaning and shaping the root canal system is removing soft and hard tissue, which contains bacteria, making space for irrigants to the apical third and medicaments, and subsequent obturating material in the radicular structure.
A practical pulpectomy technique for the primary dentition should include the following features: (a) fast and simple procedures, (b) short treatment times, (c) minimal number of appointments, (d) effective debridement of the root canals without weakening the tooth structure or endangering the underlying permanent teeth, (e) few procedural complications, and (f) restoring the tooth to maintain function. Usually, biomechanical preparation is done with files, reamers, burs, sonic instruments, and recently with rotary instruments. [1] Recently, nickel-titanium (NiTi) rotary instruments ( Fig 1) have been developed, and are now widely used in adult endodontics as an efficient technique. The designs and high flexibility of NiTi files allow instruments to closely follow the original root canal path, especially in curved canals, and procedural errors such as ledges, over-instrumentation, and apical transportation are greatly reduced as well. The flexibility and the instrument design allow the files to closely follow the original root canal path. Studies have consistently shown that root canal preparation in permanent teeth with NiTi is efficient and effective. The same principles of canal debridement and dentin shaping using NiTi can be applied to primary teeth. NiTi produces the predefined tapered shape that is built into the instrument design. ProFile ® rotary instruments have a 0.04 taper, which is twice that of traditional 0.02 tapered hand files. Barr et al. used NiTi ProFile ® 0.04 taper rotary instruments (Dentsply/Tulsa, Tulsa, OK, USA) for primary root canal preparation and reached the conclusion that these files were cost-effective and faster, and resulted in consistently uniform and fillings. Kou C et al. reported that NiTi rotary preparation for extracted teeth was faster than hand preparation, but the canals were not cleaner. [2] Superior characteristics of these alloys are shape memory, high elasticity, higher strength, and a lower modulus of elasticity compared with stainless steel files. The superiority of rotary systems has been reported in several clinical studies on permanent teeth. Advantages such as maintenance of the canal curvature, reduced working time, minimal likelihood of instrument fracture and ideal obturation form have been attributed to using rotary instruments. [3] NiTi rotary files must be driven by a low-speed constant-torque handpiece. The ideal rotational speed is 150-300 rpm. [4] Recently, instrument fracture has become more prevalent with the increased use of NiTi rotary instruments for root canal preparation in endodontics. There has been an extensive amount of research on the physical and mechanical characteristics of NiTi rotary instruments, and the factors that can contribute to instrument failure. Torque and cyclic fatigue are the main causes of instrument fracture. With the application of ways to reduce torque-generated metal fatigue and with proper understanding of the way these instruments function, clinicians can use the instruments safely in clinical practice. [2] DIFFERENT TYPES OF HANDPIECES
Rotary contra-angle handpieces
Instrumentation with a full rotary handpiece is by straight line drilling or side cutting. Mounted with round and tapered burs or diamond points, the full rotary contra-angle handpiece can be used to develop coronal access to canal orifices.
1. Low speeds: Below 12,000 RPM 2. Medium speeds: 12,000-2,00,000 RPM 3. High speeds: Above 2,00,000 RPM In addition, special reamers may be used to funnel out orifices for easier access to clean and shape canals with slow turning NiTi reamer type instruments, and to prepare post channels for the final restoration of the tooth. Since, some of these instruments (stainless steel) do not readily bend; they should be used in perfectly straight canals. Because, they are often misdirected or forced beyond their limits they may cause perforation or instrument breakage. These electric motors are specifically designed to power the new NiTi instruments in canal preparations. The speed varies from 300 rpm suggested for the NiTi Profiles to the 2000 rpm recommended for the light speed instruments. [5] Reciprocating handpiece A commonly used flat plane reciprocating handpiece is the giromatic. It accepts only latch type instruments. In this device the quarter turn motion is delivered 3000/min. Kerr has introduced the M4 safety handpiece in 1981, which has a 30° reciprocating motion and a unique chuck that locks regular hand files in place by their handles. 4:1 gear reduction allows the handpiece to function at full speed without placing undue torque on instruments. Endo Gripper is similar handpiece with a 10:1 gear ratio and a 45° turning motion. [6] Vertical stroke handpiece Levy in 1984 introduced a handpiece that is driven either by air or electrically that delivers a vertical stroke ranging from 0.3 to 1 mm. The more free the instrument moves in the canal, the longer the stroke. The handpiece also has a quarter turn reciprocating motion that "kicks in," along with the vertical stroke, when the canal instrument is under bind in, the motion ceases, and the operator returns to a smaller file. The examples of these are canal finder system and racer. [7] Technique The pulpectomy procedure begins with the access opening and removal of coronal tissue. A NiTi is chosen that approximates the canal size. It is inserted into the canal while rotating and is taken to working length as determined on the preoperative radiograph. The rotating file is withdrawn and cleaned of pulp tissue and dentinal debris. The canal is cleansed and shaped with sequentially larger files until the last file binds. In primary teeth, care must be taken not to over the instrument as perforations can readily occur in the thin dentinal walls. Apical overextension of the NiTi can result in an enlarged apical foramen and cause an overfill of pulpectomy paste. Sterile water, saline or chlorhexidine can be used to keep the canals moist. Frequently inspect each file for flute unwinding or distortion and discard immediately. If no flute distortion is detected, discard the files after use in five primary teeth. To keep track of file usage, the file shanks can be notched with a bur at the end of each case. After irrigation, the canals are dried and filled with a stiff paste of USP zinc oxide and Eugenol using a hand file to push the paste just short of the apex. A stiff paste is more easily inserted and decreases the chance of an overfill. [8] 
Applications of rotary endodontics in pulpectomy procedures
Ching Kou et al., [2] in 2006 used Sx file for instrumentation of canal to about 3 mm beyond the root canal orifice with a slight buccolingual brushing motion to remove any remaining overlying dentin and to improve straight line access. The S2 file was then inserted into the canal while rotating and taken to the working length as previously determined. If a point of resistance was encountered, no attempt was made to go beyond the resistance point to avoid the risk of instrument separation. The pulp tissue was commonly wrapped around the S2 file when it was withdrawn. This was uncommonly found with stainless steel files. Copious irrigation with 2.5% sodium hypochlorite and normal saline was used during each file. Lateral perforation was avoided by using only SX and S2 files during preparation. S1 and F series files were not used as they said the increased taper and tip size resulted in excessive apical dentin removal in primary molars. Since the tooth was already undergoing physiological root resorption, the greater taper and F2 file might be a better choice than S2. Nazari Moghaddam et al., [4] in 2009 instrumented with rotary Flex Master (VDW) instruments. At first, the root canal orifices were enlarged with the orifice shaper "Intro file" (VDW) until the root canal middle third was reached. Crown down preparation was performed with a 64: 1-speed gear reduction handpiece as follows. At first 25/04 was used until the resistance was felt followed by 25/02 till the working length. According to Pinheiro et al. [9] in 2012, root canals were prepared using ProTaper using a handpiece with an electric motor X-Smart (Dentsply). (Fig 2) At a speed of 300 rpm and torque of 3 N/cm, S1 and S2 ProTaper files were used for shaping the primary molar root canals. For F1 and F2, 2N/cm torque with the speed of 300 rpm was used with an anti-curvature filing method for finishing the canals. Azar and Mokhtare [10] in 2011 and Azar et al., [10] in 2012 used 21 mm long Mtwo NiTi rotary files driven by a torque limited rotation with maximum speed of 280 rpm for preparing root canals. Four Mtwo instruments (10/0.04, 15/0.05, 20/0.06 and 25/0.06) were used in a crown down technique till the working length in primary teeth. [8] • Tissue and debris are more easily and quickly removed • The NiTi files are flexible, allowing easy access to all canals • NiTi files do not need to be pre-curved • NiTi rotary files follow original root canal anatomy • Less instrumentation time • Prepared canals are funnel-shaped, resulting in a more predictable uniform fill of obturation paste.
Advantages of rotary instruments in primary teeth
Disadvantages of rotary instruments in primary teeth [8] • Cost of the endo motor and handpiece • Increased cost of NiTi endodontic files • Cyclic fatigue of endodontic instruments • Endodontic instruments are prone to fracture • Learning the technique.
CONCLUSION
Rotary preparation for primary teeth is faster than hand preparation, and this is very important to shorten the chair time in pediatric dentistry. In addition, obturation quality in the rotary system is more acceptable than a conventional system. Rotary systems showed better cleaning efficacy when compared to manual instrumentation especially, in coronal and middle onethird. Care must be taken with each rotary file, for over preparation can lead to unexpected lateral perforation, especially in severely curved canals.
